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Effect of MoO3 Morphological Change over Hydrogen Spillover Kinetics
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Abstract: Isothermal reduction at 50 T wusing Pt/MoOs or Pt/MoOs/SiQ: made by dry impregnation or physical mixture of Pt° and MoOs
demonstrated that the H: uptake via Ho spillover from Pt into MoO; was enhanced as calcination temperature was increased. Surface area of
exposed Pt crystallites measured by CO chemisorption was decreased with higher calcination temperature. In addition, TEM showed that MoOx
overlayers were formed on Pt crystallites after calcination at 400 C. Consequentially, it was found that this increased active contact sites between
Pt and MoOs due to surface morphological change was one of the dominant factors for this increased Ho uptake via H spillover from Pt
crystallites into MoOs.
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Table 1. Catalysts for Isothermal Reduction at 50 C
Content 24 2=
Pt/MoOs noncalcined
Pt/MoOs 100 C, 1h
Pt/MoO; 400 C,1h
Pt/MoQ3/Si0; 100C, 1h
Pt/MoO3/SiOz 30 C,1h
Pt/MoOy/SiOz 450 C, 1h
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Figure 1. Schematic flow diagram.
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Figure 2. X-ray powder diffraction: (a) orthorhombic MoQs; (b)
orthorhombic MoOs/SiOz; (c) SiOs.

Figure 3. Effect of calcination on morphology of Pt/MoQOs: (a)
PtClx precursor before calcination; (b) overlayer formation over
Pt after calcination at 400 T.
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Figure 4. Effect of calcination on morphology of Pt/MoO/SiOs:
(a) PtCly precursor before calcination; (b) overlayer formation
over Pt after calcination at 400 TC.
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Figure 5. Effect of calcination on morphology of MoOs/SiOs: (a)
MoOs before calcination; (b) no overlayer formation over MoOs
after calcination at 400 C.

Figure 6. Effect of calcination on morphology of Pt/SiOz (a)
PtCL/SiOs before calcination; (b) no overlayer formation over
Pt/SiO; after calcination at 400 C.
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Figure 7. Hz uptake at 50 C over Pt/MoQs.
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Figure 8. CO chemisorption for Pt/MoQs.

Table 2. CO Uptake and Hz Uptake for Pt/MoOs
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Calcination temp. Final comp.

Initial rate of Hz uptake CO uptake

noncalcined HooMoOs  287x107 mole/min 220 uL
100 € HigMoO;  638X107 mole/min 250 uL
400 T HiaMoOs  3.35%10° mole/min 95 L
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Figure 9. H; uptake at 50 C over Pt/MoOy/SiO».
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Table 3. CO Uptake and H; Uptake for Pt/MoQs / Si02

Calcination temp. Final comp. Initial rate of Hz uptake CO uptake

noncalcined HowsMoOs  1.27x10® mole/min  unreduced

300 T HoaMoOs  1.06%107 mole/min 25 4L
450 T HosaMoOs  3.13%10°° mole/min 045 uL
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Figure 10. Effect of enhanced contact by calcination on Hz
uptake at 50 T over Pt°/MoQOs: (a) Noncalcined Pt°/MoQOs; (
Pt°/MoOs calcined at 400 C; ( Pt"/MoOs calcined at 400 C,
reduced at 50 T and reoxidized at 150 C.
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Figure 11. CO chemisorption for Pt°/MoQOs.

Table 4. CO Uptake and Hy Uptake for Pt°/MoOs

Calcination temp. Final comp. Initial rate of Hz uptake CO uptake

noncalcined HoMoO; 140X 10 mole/min 240 uL

400 T HosMoOs  268%10° mole/min 130 uL

400, 50 T Red, HosMoOs 35710 mole/min 95 4L
150 C reox.
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